Integrating after CEN Excision (ICE) Plasmids: Combining the ease of yeast recombination cloning with the stability of genomic integration.
Yeast recombination cloning is a straightforward and powerful method for recombining a plasmid backbone with a specific DNA fragment. However, the utility of yeast recombination cloning is limited by the requirement for the backbone to contain an CEN/ARS element, which allows for the recombined plasmids to propagate. Although yeast CEN/ARS plasmids are often suitable for further studies, we demonstrate here that they can vary considerably in copy number from cell to cell and from colony to colony. Variation in plasmid copy number can pose an unacceptable and often unacknowledged source of phenotypic variation. If expression levels are critical to experimentation, then constructs generated with yeast recombination cloning must be subcloned into integrating plasmids, a step that often abrogates the utility of recombination cloning. Accordingly, we have designed a vector that can be used for yeast recombination cloning but can be converted into the integrating version of the resulting vector without an additional subcloning. We call these "ICE" vectors, for "Integrating after CEN Excision." The ICE series was created by introducing a "rare-cutter" NotI-flanked CEN/ARS element into the multiple cloning sites of the pRS series yeast integration plasmids. Upon recovery from yeast, the CEN/ARS is excised by NotI digest and subsequently religated without need for purification or transfer to new conditions. Excision by this approach takes ~3 hr, allowing this refinement in the same time frame as standard recombination cloning.